Abstract-Recordings from the rat optic tract fibers were used to assess changes in sensitivity under various conditions of adaptation. An adapting background which excites only a small fraction of the rods can yet cause a several-fold change in sensitivity. A small adapting spot much more effectively decreases the cell's sensitivity to a superimposed test than to test spots in positions far from the adapting locus. Thus, adaptation spreads laierally but not uniformly throughout the ganglion cell center. Scattered lieht does not account for the spread, since a displaced adapting spot can be more effective than one &perimposed on the test spot. _
INTRODUCTION
Tremendous advances in our understanding of the well-known changes in sensitivity occurring during light adaptation have been made in recent years. The old hypothesis of Hecht (1937) that an adapting background changes sensitivity simply because it bleaches away the photosensitive pigment has been shown to be incorrect, since much larger changes in sensitivity occur than can be explained by the small amounts of rod pigment that have been bleached (Rushton, 196'1; Dowling, 1963) . In fact, at scotopic levels, the desensitizing effect of a background light is almost completely independent of the amount of rhodopsin bleached (Rushton, 1965a; Dowling, 1967) . This has been shown in two different ways. First backgrounds elevate increment thresholds according to the WeberFechner law at low levels where no measurable bleaching occurs. Second, thresholds remain constant under conditions where larger and larger amounts of rhodopsin are being bleached. Within seconds after the onset of an adapting background, increment thresholds in the rat eye reach eq~lib~um (Green, 1973 ). Yet, rhodopsin regenerates so slowly in the rat eye that a dim background will continue to bleach small, but successively larger, amounts of pigment for periods of 300 set and longer after the onset of a steady adapting stimulus (Dowling, 1963) .
The rather convincing demonstration from several laboratories that adaptive effects can spread laterally across the retina (Lipetz, 1961; Rushton and Westheimer, 1962; Rushton, 1965b; Easter, 1968; Cleland and Enroth-Cugell, 1968) seemed to rule out the possibility that the sensitivity changes occurring in adaptation originated in the photoreceptors. Illumination in one area of the retina was shown to elevate thresholds for test stimuli falling on areas which had not been directly exposed to light. These experiments seemed to establish that changes in retinal sensitivity are controlled by signals pooled from many receptors.
However, Boynton and Whitten (1970) (Grabowski, Pinto and Pak, 1972; Kleinschmidt, 1973; Baylor and Hodgkin, 1974; Kleinschmidt and Dowling, 1975) . Finally, the experiments of Rushton and Westheimer (1962) and Rushton (1965b) , demonstmting psychophysically that adaptation spreads laterally through the summation pool, have been repeated and extended by Barlow and Andrews (1967, 1973) , who argue for narrower spread of adaptive effects.
The experiments we report here were undertaken as an attempt to reconcile these new results with the older evidence for pooling of adaptive signals. One critical problem is that optical aberrations, scatter in the ocular media and back scatter from the retina, will invariably cause light to spread outside the geometric image of the target on the retina. Consequently, even if the appartus controlling-retinal sensitivity were entirely in the photor~ptors, light from an adapting stimulus would be expected to elevate the threshold of a laterally placed test stimuius. Demonstrating that adaptation spreads laterally is, in itself, insufficient to establish the site of visual adap tation; one must separate neural spread from the possible effects of stray light.
Working on the cat, Bonds, Enro~-Cugell and Pinto (1972) have approached this problem by measuring the double pass optical spread function and have used this to estimate the quality of the retinal image. They find that the optical spread function is narrow in comparison with the dimensions of the ganglion cell receptive fields. Parallel studies provide strong evidence for non-receptor adaptation by showing area1 summation of adaptive effects over the com-
